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(54) ANTISTATIC POLYMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate problems such as bleeding of 
an antistatic agent or the inability to freely color in a method for 
preventing the electrification of a rubber or a plastic. 
SOLUTION: This antistatic polymer composition comprises a 
composition prepared by compounding (A) one or more compounds 
selected from those represented by the formula [Y denotes a 
hydrocarbon group; Z denotes a 2-4C alkylene group; (J) is 2-30; (k) is 
1-4] with (B) one or more compounds selected from alkali metallic salts 
and alkaline earth metallic salts and (C) one or more polymers selected 
from polymers of rubbers, polyolefins, polystyrene, ethylene- vinyl 
acetate copolymers, chlorine-containing vinylic resins, polyamides, 
polyacetals, polyesters, polyurethanes, ABS resins, polycarbonates, 
ethylene- acrylic ester-based copolymer resins and thermosetting 
resins. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A constituent and rubber more than a kind chosen from a compound more 
than a kind chosen from compounds expressed with general formula-ization 1 (A), an 
alkali-metal salt, and an alkaline-earth-metal salt which come to blend a compound 
(B), Polyolefine. polystyrene, an ethylene-vinylacetate copolymer, chlorine content 
vinyl system resin. An antistatic nature polymer constituent characterized by 
including a polymer more than a kind chosen from polymers of a polyamide, polyacetal, 
polyester, polyurethane. ABS plastics, a polycarbonate, ethylene-acrylic ester system 
copolymer resin, and thermosetting resin (C). 

[Claim 2] An antistatic nature polymer constituent according to claim 1 whose 
compound more than a kind chosen from an alkali-metal salt and an alkaline earth 
metal salt is lithium perchlorate or/and barium perchlorate. 

[Formula 1] 

o 
II 

Y CC-O- (ZO) jH ] H 

(Z expresses the straight chain of carbon numbers 2-4, or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent, alicyclic, or aromatic series among a formula.) 
j is the integer of 2-30 and k is the integer of 1-4. 
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[Detailed Description of the Invention] 
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[0001] 

[Industrial Application] This invention relates to an antistatic nature polymer 
constituent. Furthermore, this invention relates to the antistatic nature polymer 
constituent without generating of bleeding etc. which could color freely and was 
excellent in the moldability in detail, maintaining the high antistatic engine 
performance. 
[0002] 

[The trouble which a Prior art and invention tend to solve] An antistatic agent is 
applied as a method of preventing electrification of rubber or plastics, or the method 
on which it elaborates in rubber or plastics is learned. However, the way the method of 
applying falls and antistatic nature elaborates on it with time has the problem that an 
antistatic agent carries out bleeding to the surface since compatibility with an 
antistatic agent, rubber, or plastics is bad, or antistatic nature falls. On the other hand, 
the method of scouring carbon black, a carbon fiber, etc. to rubber or plastics had 
antistatic nature and the durability of electrification prevention, and although it was 
useful, there was a problem whose coloring is impossible. 
[0003] 

[Means for Solving the Problem] this invention persons came to complete this 
invention, as a result of inquiring wholeheartedly that the above-mentioned trouble 
should be solved. That is, this invention blends a compound (B) more than a kind 
chosen from a compound more than a kind chosen from compounds expressed with 
the general formula-ization 2 (A), an alkali-metal salt, and an alkaline-earth-metal salt. 
It is in an antistatic nature polymer constituent characterized by including a polymer 
more than a kind chosen from polymers of a becoming constituent, rubber and 
polyolefine, polystyrene, an ethylene-vinylacetate copolymer, chlorine content vinyl 
system resin, a polyamide. polyacetal, polyester, polyurethane. ABS plastics, a 
polycarbonate, ethylene-acrylic ester system copolymer resin, and thermosetting 
resin (C). 
[Formula 2] 

O 
It 

Y CC-O- (ZO) jH ] k 

(Z expresses the straight chain of carbon numbers 2-4. or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent, alicyclic, or aromatic series among a formula.) 
j is the integer of 2-30 and k is the integer of 1-4. 
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[0004] If the compound of this invention is described in more detail, the compound 
expressed with the general formulaHzation 3 of this invention will be obtained from a 
carboxylic acid and a polyalkylene glycol. 
[Formula 3] 

o 
II 

Y [C-O- (ZO) .H J . 

(Z expresses the straight chain of carbon numbers 2-4, or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent. alicyclic. or aromatic series among a formula.) 
j is the integer of 2-30 and k is the integer of 1-4. 

[0005] The acid anhydride of these carboxylic acids etc. is illustrated by 
aromatic-polycarboxylic-acids lists, such as alicyclic polycarboxylic acid, such as 
aliphatic series polycarboxylic acid, such as monocarboxylic acid, such as a caproic 
acid, a caprylic acid, a lauric acid, a palmitic acid, stearin acid, a benzoic acid, and 
hexahydrobenzoic acid, an adipic acid, a sebacic acid, an azelaic acid, a malic acid, a 
citric acid, aconitic acid, and butane tricarboxylic acid, and hexahydrophthalic acid, a 
phthalic acid, trimellitic acid, and pyromellitic acid, as the carboxylic acid concerned. 
These carboxylic acids may be used independently and may be used as two or more 
sorts of mixture. 

[0006] if it is the range included in the general formula-ization 4 when distributed 
without using what the polyalkylene glycol concerned added 2-30 mols of alkylene 
oxide, and was obtained, and the number of addition mols of alkylene oxide becoming 
single — not only a single object but the number of addition mols — having differed — 
although — mixture — you may be . 
[Formula 4] 

O 
11 

Y [C-O^ (ZO) ,H ] k 

(Z expresses the straight chain of carbon numbers 2-4, or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent, alicyclic, or aromatic series among a formula.) 
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j is the integer of 2-30 and k is the integer of 1-4. 

[0007] Although cation parts will be Li. Na, K, Mg. calcium. Ba, etc. and an anion part 
will be mentioned for CI. Br. I, BF4. CI04. N03. etc. if the alkali-metal salt and alkaline 
earth metal salt in this invention are illustrated, especially lithium perchlorate or/and 
barium perchlorate are desirable. 

[0008] In a weight ratio, the blending ratio of coal of one or more sorts of compounds 
(B) chosen from one or more sorts of the compounds (A), alkali-metal salts, and 
alkaline-earth-metal salts which were chosen from the compounds expressed with 
the general formula-ization 5 in this invention is 100:0.01-30, and is 100:0.1 - 20 
weight sections preferably. When sufficient antistatic nature in this invention is not 
obtained when it is under the 0.01 weight section, and exceeding 30 weight sections, 
antistatic nature does not change but it is economically disadvantageous. 
[Formula 5] 

O 
II 

Y lC-0- (ZO) jH ] K 

(Z expresses the straight chain of carbon numbers 2-4, or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent. alicyclic. or aromatic series among a formula.) 
j is the integer of 2-30 and k is the integer of 1-4. 

[0009] As an example of the rubber in this invention, natural rubber, a styrene 
butadiene rubber (SBR). polyisoprene rubber, ethylene-propylene rubber, an ethylene 
propylen dien monomer-copolymer (EPDM), acrylonitrile-butadiene rubber (NBR), 
chloroprene rubber, epichlorohydrin rubber, a styrene-butadiene block copolymer, 
chlorosulfonated polyethylene rubber, isobutylene isoprene rubber, a fluororubber, 
silicone rubber, polyurethane rubber, etc. are mentioned. Moreover, as an example of 
the thermosetting resin in this invention, an unsaturated polyester resin, an epoxy 
resin, phenol resin, diallyl phthalate, melamine resin, etc. are mentioned. 
[0010] The constituent which comes to blend one or more sorts of compounds (B) 
chosen from one or more sorts of compounds (A) chosen from the compounds 
expressed with the general formula-ization 6 in this invention, the alkali-metal salt, 
and the alkaline-earth-metal salt is the 0.1 - 100 weight section to the (Polymer C) 
100 weight section of this invention, and is 0.5 - 30 weight section preferably. The 
antistatic nature in this invention is not obtained, but the case of under the 0.1 weight 
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section has the property top problem of resin, when the 100 weight sections are 

exceeded. 

[Formula 6] 



Y CC-O- (ZO) ,H 3 

(Z expresses the straight chain of carbon numbers 2-4. or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent. alicyclic. or aromatic series among a formula.) 
j is the integer of 2-30 and k is the integer of 1-4. 

[001 1] Moreover, one or more sorts of compounds (B) chosen from one or more sorts 
of compounds (A) chosen from the compounds expressed with the general 
formula-ization 7 in above-mentioned this invention, the alkali-metal salt, and the 
alkaline-earth-metal salt are blended. In combination of the polymer (C) in the 
becoming constituent and this invention A common antistatic agent, an antistatic 
nature plasticizer or a plasticizer — using together — you may use — various kinds of 
additives, such as a stabilizer, a bulking agent, lubricant, an antimicrobial agent, and an 
ultraviolet-rays inhibitor, — suitably — it can blend — the antistatic nature polymer 
constituent of this invention — the fabrication method of common use — for example 
By press working of sheet metal, injection molding, extrusion molding, calender 
shaping, etc.. it is fabricated by a sheet, a film, and the mold goods of various 
configurations, and is used. 
[Formula 7] 



(Z expresses the straight chain of carbon numbers 2-4. or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent, alicyclic, or aromatic series among a formula.) 
j is the integer of 2-30 and k is the integer of 1-4. 

[0012] As an example of a use, it is used for what needs electrification prevention, 
such as autoparts, building materials, electronic equipment components, business 
machine components, flooring, a tire, hose, a roll, a film for a package, a packing 
material, a sealing material, a glove, and synthetic leather. 



O 



o 
II 
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[0013] 

[Effect of the Invention] The antistatic nature polymer constituent of this invention 
shows the antistatic nature which was excellent so that clearly with a table 1 - a table 
4, and bleeding is also improved. 
[0014] 

[Example] Although an example explains this invention to details further below, this 
invention is not limited to this. 

[0015] After kneading with a roll the mixture of the compound expressed with the 
general formulaHzation 8 in this invention shown in the paraffin series oil 20 weight 
section, the zinc-oxide 3 weight section, the stearin acid 1 weight section, the 
carbonic acid calcium 70 weight section, and a table 1 at an example 1 - the 
4EPDM100 weight section, an alkali-metal salt, or an alkaline-earth-metal salt, the 
sulfur 1 weight section and the vulcanization-accelerator 2 weight section were added, 
and it kneaded with a roll further. The kneading object was vulcanized with a press and 
the sheet with a thickness of 1mm was created. The existence and the volume 
resistivity value of bleeding generating of a sheet are shown in a table 1. 
[0016] The compound, alkali-metal salt, or alkaline-earth-metal salt expressed with 
the general formula-ization 8 in example of comparison 1 examples 1-4 was not added, 
and also the sheet was created completely like examples 1 -4. The existence and the 
volume resistivity value of bleeding generating of a sheet are shown in a table 1. 
[0017] The ester compound which replaces with the compound expressed with the 
general formula-ization 8 in two to example of comparison 3 examples 1-4, and is 
shown in a table 2 was used, and also the sheet was created completely like examples 
1-4. The existence and the volume resistivity value of bleeding generating of a sheet 
are shown in a table 1 . 

[0018] After kneading with a roll the mixture of the compound expressed with the 
general formula-ization 8 in this invention shown in the zinc oxide 3 weight section, 
the stearin acid 1 weight section, the white carbon 80 weight section, and a table 2 at 
an example 5 - the 7SBR100 weight section, an alkali-metal salt, or an 
alkaline-earth-metal salt, the sulfur 2 weight section and the 
vulcanization-accelerator 2 weight section were added, and it kneaded with a roll 
further. The kneading object was vulcanized with a press and the sheet with a 
thickness of 1mm was created. The existence and the volume resistivity value of 
bleeding generating of a sheet are shown in a table 2. 

[0019] The compound, alkali-metal salt, or alkaline-earth-metal salt expressed with 
the general formula-ization 8 in example of comparison 4 examples 5-7 was not added, 
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and also the sheet was created completely like examples 5-7. The existence and the 
volume resistivity value of bleeding generating of a sheet are shown in a table 2. 
[0020] The ester compound which replaces with the compound expressed with the 
general formula-ization 8 in five to example of comparison 6 examples 5-7, and is 
shown in a table 2 was used, and also the sheet was created completely like examples 
5-7. The existence and the volume resistivity value of bleeding generating of a sheet 
are shown in a table 2. 

[0021] After kneading with a roll the mixture of the compound expressed with the 
general formula-ization 8 in this invention shown in the zinc-oxide 3 weight section, 
the stearin acid 1 weight section, the carbonic acid calcium 70 weight section, and a 
table 3 at an example 8 - the 9NBR100 weight section, an alkali-metal salt, or an 
alkaline-earth-metal salt, the sulfur 2 weight section and the 
vulcanization-accelerator 2 weight section were added, and it kneaded with a roll 
further. The kneading object was vulcanized with a press and the sheet with a 
thickness of 1mm was created. The existence and the volume resistivity value of 
bleeding generating of a sheet are shown in a table 3. 

[0022] The compound, alkali-metal salt, or alkaline-earth-metal salt expressed with 
the general formula-ization 8 in example of comparison 7 examples 8-9 was not added, 
and also the sheet was created completely like examples 8-9. The existence and the 
volume resistivity value of bleeding generating of a sheet are shown in a table 3. 
[0023] The ester compound which replaces with the compound expressed with the 
general formula-ization 8 in example of comparison 8 examples 8-9, and is shown in a 
table 3 was used, and also the sheet was created completely like examples 8-9. The 
existence and the volume resistivity value of bleeding generating of a sheet are shown 
in a table 3. 

[0024] After kneading with a roll the compound, alkali-metal salt, or 
alkaline-earth-metal salt expressed with the general formula-ization 8 in this 
invention shown in a table 4 at the example 10-12 low-density-polyethylene resin 
100 weight section, the sheet with a thickness of 1mm was created with a press. The 
existence and the volume resistivity value of bleeding generating of a sheet are shown 
in a table 4. 

[0025] The compound, alkali-metal salt, or alkaline-earth-metal salt expressed with 
the general formula-ization 8 in example of comparison 9 examples 10-12 was not 
added, and also the sheet was created completely like examples 10-12. The existence 
and the volume resistivity value of bleeding generating of a sheet are shown in a table 
4. 
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[0026] The ester compound which replaces with the compound expressed with the 
general formula-ization 8 in ten to example of comparison 11 examples 10-12. and is 
shown in a table 4 was used, and also the sheet was created completely like examples 
10-12. The existence and the volume resistivity value of bleeding generating of a 
sheet are shown in a table 4. 
[Formula 8] 



(Z expresses the straight chain of carbon numbers 2-4, or the alkylene group of 
branching for the hydrocarbon group of the aliphatic series of the carbon numbers 
2-22 in which Y may have a substituent, alicyclic, or aromatic series among a formula.) 
j is the integer of 2-30 and k is the integer of 1-4. 



o 
II 



Y 




[0027] 
[A table 1] 



8 



mi 





1 


2 


11%^ 

3 


4 


itmm 
1 


2 


3 


EPDM 

msm) 


100 


100 


100 


100 


100 


100 


100 


(mmm) 


a** 


10 


20 


20 










b"* 








20 






















20 


20 




0.05 


1-0 




1.0 




1.0 










1.0 








uo 










ML 




#0 




(n • om) 


2X10* 


2xia' 


4X10^ 


1x10^ 


2X10" 


2X10'' 


5X10^ 



c'*:tfx [2- (2-:/^*$/x^i^^>» ri^'^-h 



[0028] 
[A table 2] 
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[0029] 
[A table 3] 
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[A table 4] 
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fc^x-t^. ru';^;!jpx. tttBfiJc?f^. ^thf^M. 

o 

Y CC-O-^ (ZO) ] k 

20 (^^. Ynmmm^^L^xhx\^^^mm2--2 2(Dm 

» 2 - 4 (Oiit^^b S vMi^J-^tDT/u^ u^^S^^tj-To 

j fi2 — 3 0(DS^T?fc«9. kUl— 4cr)SS:T*fo 

So ) 

[0 0 12] mmcDMcWmt LTfl. gib^gRfn. » 

$tbSo 

30 [0013] 

- Ktac»^tLrv^So 

[0 0 14] 

S r. ^ tLS t» ^T^-Cf^i/^v ^ 

[0015] MMm 1—4 

E PDMl 0 OMMU^^^^^'yy -0^:t^/l^2 0 fift 
40 /Uv/^'>i^7 0aftgl5:fcJ:r>*^l lC^i";$:^0>^{C:JottS 

-^^it 8 ^ tbs {b-^i^ <b r /w;^ y s ^ 

(1T/U:«7 y ±^^JS*a:(DiS-g^%)$: n "/UKXmmi.fc 

-r;^':^ ifift?P<^;^n^{J£ii?PJ2afti^^*Px.r^e> 

^ ImnKOix- h^Sri^^bfCo v— h(7)y y - K«±<0 

[0016] itmm 1 

^JS^ll 1-4 {Z.io\^^X-^^itSXmt>^tl^it'^^t 

r)vi:i y ^sisfc s I. Mir /u^i; y ±s^Jll^Sr^)D v ^ 
50 miMW§^\--A. h^<mmz\^x^y- h^^f^^uyto 
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[0017] McM^A 2 ~ 3 

«^T^2(c^i-a^;^7^/Wb'g^ife^ffiv^§ft!l(illljSCTi 

-4 IWl^tCLTv/- h^f^^LfCo v—bcoyy 

[0018] ^5S«^J 5 7 

s BR 1 0 ofiiajf-s^ib^rD'smftifP. ^^-T^ryv^ 

ififtSJ, /t;l7-r h;^?-;i<>-8 om4a5ioci:T>**2{c^ io 

Mz.xmm\^fzM. •i';t^2mftSi5^;(3Pffi{sift^j2m4 

[0 0 19] W:«JF!l4 
^Jfe0»J 5 - 7 ^C:^ol^T-«*{t:8 -C*t?$ttS^t:^iKl,i: 

[0020] ttl^t^ij 5 — 6 

#^T^2^c^•r^>^x/Hb'g^^^^fflv^s^&(i^^fe^J5 

-7<i::^<f^1^{::LT>-- h^f^^jcbfco i/- h<7):/y 

- Y^^(o^mtwmm^mm.^m, 2 {c^-Tc 

[0 0 2 1 1 ^ii£^J8 — 9 

NBR 1 0 0fiftat;i®{|-£Erp'3aftgi5. :^^r^)i^m. 
ififtgp. jge®^;^7/i-v'^«:>i:.7 0S»a5:iBi:tJ^^3tc^ 30 
-t^^ *5 it -5 -^^{b 8 T** ^ 5 { L-g-^ br?v 

[00221 it^M 7 
^iS«^'J 8-9 {cio\,^X—^^it 8 T'St^^iX'S^b'^it^ i: 



e/- h >^ y - K^^(7>^M <h i^m^^mim^m 3 

[0 0 2 3] it^m 8 

^iS^il 8-9 ^c*3v^r-i^^{t: 8 xmt>^ti^it^m^ 

— 9 [Sl^tCUTv— h^f^jSbfCo >'-h<75yy 

[0 0 24] ^mm 1 0 1 2 
{g^S^y^'^i^^^Mii 0 0fifitP(c:^4{c^i-*^ 

ioMt ^ — ®5^{t: 8 xm f:>^tl^ it^m tTJl^ti'J^ 

7'U;^fcr^$ ImmcOv-- h^i^^LfCo h 

[0 0 2 5] Itmm 9 
^JS0iJl 0--1 2\C:io\.^X-^^itSXmt>^th^it^ 

t^:\^^mnmmmi 0-12 <^:±:< mm\^\^xiy- b^f^ 

[00 26] \t^M 1 0 1 1 

mcmK,xm4 c:: ^-r ^ 7^ Mt-^^ ^m\^^^m^ mm, 

«»J1 0-1 2^^<|s]«{CLrv'- H^<t^bf:io i/- 

[fbs] 

o 
il 

Y CC-0~ (ZO) ,H ] „ 

(^q^. Y^ia^s^^uTt^J:v^K^m2-2 2(D«g 

j J12'-'3 OOS^-Cfc'i) ^ k{il--4<^)S#:-tr$? 

5o ) 

[0 0 2 7] 
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<b«XS«SPEG-800) 2^;l/^«:)«e>*lfc3:X'5^il/^tt 

-fb^xaifiSPEG-zoo) 2*;w<J;?)45&*ifc*:^'7'^Wb* 
c**:tfx [2- (2-:/b*$'x>i^i/) x^;i/] r^^-b 
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[0 0 2 9] 



•4 . r 5 >S 1 ^^i' i: 400c9iffyx^u>^y=i-;i' (s^ 
<t«xsa«PEG-400) 2^;i/^?)l^^^tfcf ^^x/Wber 
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-fb^X^Si^iaPEG-eOO) 2*^l/<J:5^#e*Vfc:n:3«.7^^p^% 
-ffc«X3g8iaPEG-200) 2^/l/J: 0^ ^*tfca:x^;Mb!» 

c-*: tfx C2- (2-:/h^^3: jc^/p] ri;-<- ^ 

f h yx^u>^ryci-;i/l*;i/i:;«j:/y^nft2^;i/J:^)#«^*t:rcxxf^;i/ 
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